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(54) Fundus camera 

(57) A fundus camera being capable of moving a fix- 
ation target surely and precisely to a position intended 
for photographing with an adequate degree of freedom 
for moving thefixation target. The fundus camera is pro- 
vided with an observation optical system having an ob- 
jective lens and a photographing element for photo- 
graphing a fundus illuminated with illumination light, a 
monitor on which an image of the photographed fundus 
is displayed, a fixation-target presenting optical system 



for presenting a fixation target via the objective lens, a 
fixation-target moving device by which a position to 
present the fixation target is shifted to a desired position, 
a first display-control device by which the position of the 
fixation target is superposed on the fundus image to be 
displayed on the monitor, and a second display-control 
device by which guide target for moving the fixation tar- 
get is displayed in a plurality of predetermined positions 
on the monitor. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention . 

[0001] The present invention relates to* a fundus cam- 
era for photographing a fundus of an eye to be exam- 
ined. 

2. Description of Related Art 

[0002] Fundus cameras for photographing a periph- 
ery of a fundus are known which is constructed such 
that an internal fixation target (fixation light) may be 
moved to guide a line of sight of an examinee. For mov- 
ing a fixation target, several methods have been sug- 
gested, for example, a method by which a point light 
source as a fixation target is moved with a lever and the 
like, and a method by which one of a plurality of point 
light sources provided in predetermined positions is se- 
lectively lit. For recognizing a travel position of the fixa- 
tion target, a method has been suggested by which an 
image of the fixation target is optically synthesized and 
displayed together with an image of the fundus on a 
monitor for observation. 

[0003] According to the method by which the point 
light source is moved with the lever and the like, the po- 
sition of the fixation target may be recognized through 
observation on the monitor. However, if a periphery of 
the fundus is divided every 60° degrees into six sections 
for photographing to obtain six images, for instance, it 
is difficult to place the fixation target in each position in- 
tended for photographing. On the other hand, according 
to the method by which one of the plurality of point light 
sources is selectively lit, the fixation target may be 
placed in the position intended for photographing pro- 
vided that coordinates of lighting positions are predeter- 
mined. This method, however, ensures only a low de- 
gree of freedom for photographing outside the predeter- 
mined positions. 

SUMMARY OF THE INVENTION 

[0004] The present invention has been made in view 
of the above circumstances and has an object to over- 
come the above problems and to provide a fundus cam- 
era capable of moving a fixation target surely and pre- 
cisely to a position intended for photographing with an 
adequate degree of freedom for moving the fixation tar- 
get. 

[0005] To achieve the objects and in accordance with 
the purpose of the present invention, as embodied and 
broadly described herein, a fundus camera for photo- 
graphing a fundus of an eye to be examined is provided 
with: an observation optical system; display means; a 
fixation-target presenting optical system; fixation-target 
moving means; first display-control means; and second 



display-control means. The observation optical system 
has an objective lens and photographing means for pho- 
tographing the fundus of the eye to be examined via the 
objective lens while illuminating the fundus with illumi- 

5 nation light for observation. The display means displays 
an image of the photographed fundus. In the fixation- 
target presenting optical system, a fixation target is pre- 
sented via the objective lens to be visually identified by 
the eye. The fixation-target moving means shifts a po- 

*0 sition to present the fixation target to a desired position. 
The position of the fixation target to be shifted is super- 
posed on the fundus image to be displayed on the dis- 
play means by the first display-control means. A guide 
target for moving the fixation target is displayed in a pre- 

*5 determined position on the display means by the second 
display-control means. 

[0006] Additional objects and advantages of the in- 
vention are set forth in the following description, are ob- 
vious from the description, or may be learned by prac- 
20 ticing the invention. The objects and advantages of the 
invention may be realized and attained by means of in- 
strumentalities and combinations particularly pointed 
out in the claims. 

^5 BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The accompanying drawings, which are incor- 
porated in and constitute a part of this specification, il- 
lustrate embodiments of the present invention and, to- 
30 gether with the description, serve to explain the objects, 
advantages and principles of the invention. In the draw- 
ings: 

Fig. 1 is a view showing a schematic configuration 
35 of an optical system in a fundus camera as one pre- 
ferred embodiment according to the present inven- 
tion; 

Fig. 2 is a block diagram illustrating a primary part 
of a control system in the fundus camera as the pre- 

40 ferred embodiment shown in Fig. 1 ; 

Fig. 3 is a view illustrating a case of obtaining an 
image of a fundus photographed with its posterior 
pole appearing in the center and six images of a 
periphery of the fundus photographed with its cir- 

45 cumference divided every 60° degrees; 

Fig. 4 is a view showing a sequence of moving an 
image of a fixation target on a monitor and photo- 
graphing through the use of the fundus camera to 
obtain each image shown in Fig. 3; 

50 Fig. 5 is a view showing an example of detecting a 

travel position of the fixation target in an area divid- 
ed into seven sections; 

Fig. 6 is a view showing a partial schematic config- 
uration of the optical system and the control system 
55 exemplifying a modification of fixation-target pres- 

entation as a second embodiment according to the 
present invention; and 

Fig. 7 is a view illustrating a method of forming the 
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fixation target with a liquid crystal display in the sec- 
ond embodiment shown in Fig. 6. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0008] A detailed description of preferred embodi- 
ments of a fundus camera consistent with the present 
invention will now be given referring to the accompany- 
ing drawings. Fig. 1 is a view showing a schematic con- 
figuration of an optical system in a fundus camera of a 
non-midriasis type as a first preferred embodiment. The 
optical system is provided with an illumination optical 
system 1 , a photographing optical system 2, an obser- 
vation optical system 3 and a fixation-target presenting 
optical system 35. 

illumination Optical System> 

[0009] Illumination light emitted from a halogen lamp 
10 being a light source for observation passes through 
a condenser lens 11 to be converted into infrared illumi- 
nation light by an infrared filter 1 2 having a wavelength- 
selecting property of transmitting infrared light. There- 
after, the light is reflected by a half mirror 15 and illumi- 
nates a ring slit 1 6 having a ring-shaped aperture. Alter- 
natively, instead of the halogen lamp 1 0, it may be pos- 
sible to use such an infrared light source as an infrared 
LED, which would eliminate the need for the filter 12. 
Besides, instead of the half mirror 15, it may also be 
possible to use a dichroic mirror having a wavelength- 
selecting property of reflecting infrared light and trans- 
mitting visible light. 

[0010] Visible illumination light emitted from a flash 
lamp 13 being a light source for photographing passes 
through a condenser lens 14, and is transmitted by the 
half mirror 15 to be made coaxial with the infrared illu- 
mination light, so that the visible illumination light illumi- 
nates the ring slit 16. 

[0011] The illumination light having passed through 
the slit 16 (ring-slit light) forms an intermediate image in 
the vicinity of an aperture of an apertured mirror 21 via 
a relay lens 17a, a mirror 18, a black-dot plate 19 with 
a small black dot on its center, and a relay lens 1 7b. The 
light is then reflected to be coaxial with an optical axis 
of the photographing optical system 2. Once the illumi- 
nation light (the ring-slit light) reflected by the mirror 21 
forms an image via an objective lens 20 in the vicinity of 
the pupil of an eye E to be examined, the light is diffused 
to illuminate a fundus Ef of the eye E uniformly. When 
entering the lens 20, the illumination light (the ring-slit 
light) may generate some amount of reflected light 
which would be detrimental at the time of observing and 
photographing an image of the fundus Ef. Therefore, it 
is arranged that the detrimental light should be absorbed 
by a small black dot provided in the center of the black- 
dot plate 19. 
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<Photographing Optical System> 

[0012] Once the light reflected from the fundus Ef 
forms an intermediate image of the fundus Ef via the 

5 lens 20, the reflected light enters a return mirror 25 
through the aperture of the-mirror 21, a photographic 
diaphragm 22, a focusing Jens 23 movable in the direc- 
tion of the optical axis : and an image forming lens 24. 
The return mirror 25 is placed in a position indicated by 

10 solid lines at the time of observation while it is placed in 
a position indicated by broken lines at the time of pho- 
tographing. The visible light reflected from the fundus 
Ef, which is not reflected by the return mirror 25 if the 
mirror 25 is placed in the position of the broken lines, 

is enters a color CCD camera 26 having a sensitivity to the 
visible region, and then forms an image of the fundus Ef 
on a photographing surface of the camera 26. 

<Observation Optical System> 

20 

[0013] The observation optical system 3 shares an 
optical path from the lens 20 to the return mirror 25 with 
the photographing optical system 2. (The return mirror 
25 is placed in the position of the solid lines except when 
25 photographing is performed.) A half mirror 30 has a re- 
flectance larger than a trans mitt a nee it has. On an opti- 
cal path in the direction of reflection from the half mirror 
30 are disposed a relay lens 31 and a CCD camera 32 
for observation having a sensitivity to the visible region 
30 through the infrared region. The infrared light reflected 
from the fundus Ef , which is reflected by the return mirror 
25 if the mirror 25 is placed in the position of the solid 
lines, is further reflected by the half mirror 30, and then 
enters the camera 32 through the lens 31 to form an 
35 image of the fundus Ef on a photographing surface of 
the camera 32. Output from the camera 32 is inputted 
to a color monitor 50 which doubles as a monochrome 
monitor, so that an image ER of the fundus Ef is dis- 
played on the monitor 50. 

40 

<Fixation-target Presenting Optical System> 

[0014] A fixation-target presenting optical system 35 
comprises a point light source 36 as a fixation target and 
45 a relay lens 37, and shares the optical path from the re- 
turn mirror 25 to the lens 20 with the observation optical 
system 3 via the half mirror 30. It is arranged that the 
point light source 36 should be moved within a plane 
approximately conjugate with the fundus Ef and the pho- 
50 tographing surface of the camera 32 by operating a lever 
40. The point light source 36 is mounted on the lever 40. 
The lever 40, in which an oblong hole 40a is formed, is 
retained on an enclosure part 45 of the fundus camera 
by a screw 43 and the like so as to slide smoothly. Part 
55 of the lever 40 extends off the enclosure 45, enabling 
an examiner to operate the lever 40 to move the point 
light source 36, so that the fundus Ef (a line of sight) 
may be guided to a desired part for photographing. 
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[0015] A reflecting mirror 39 is provided in the oppo- 
site side of the lens 31 beyond the half mirror 30. The 
mirror 39 is disposed at a position approximately conju- 
gate with the photographing surface of the camera 32 
via the lens 31 and also approximately conjugate with 
the point light source 36 via the lens 37. When the point 
light source 36 is lit, part of its light is reflected by the 
half mirror 30 to head for the mirror 39, by which the light 
is reflected again to return to the mirror 30. Part of the 
light transmitted by the half mirror 30 forms an image on 
the photographing surface of the camera 32 via the lens 
31. Thus, an image 36' of the fixation target is super- 
posed on the fundus image ER to be displayed on the 
monitor 50. (The position of the fixation target on the 
fundus image ER is indicated.) 

[0016] Fig. 2 is a block diagram illustrating a primary 
part of a control system in the fundus camera consistent 
with the present invention. Outputs from the cameras 
32 and 26 are inputted to an image-processing part 51 , 
which receives control signals from a control part 55 so 
as to graphically generate guide targets 1 00 for guiding 
the travel position of the fixation target. The image- 
processing part 51 then superposes the guide targets 
100 on the fundus image (an image observed) through 
the camera 32 and displays the resultant on the monitor 
50. The fundus image (an image photographed) with the 
camera 26 is stored in an image memory 52 contained 
in the image-processing part 51. Thereafter, outputs 
from the image-processing part 51 are switched in re- 
sponse to control signals from the control part 55, so 
that the fundus image ER from the camera 26 is dis- 
played in color on the monitor 50. 
[0017] Connected to the control part 55 are a switch 
part 56 including a photographing-mode selection 
switch 56a, an image-storage part 57, a photographing 
switch 58, and the like. Also, connected to the control 
part 55 may be an external computer 60. Image data 
stored in the image-storage part 57 may be transferred 
to and outputted on the computer 60. 
[0018] A description will now be given to operations 
performed in the above-described configuration. First, 
how to move the fixation target to a desired position will 
be explained. 

[0019] An image of an eye E illuminated with infrared 
light from the lamp 1 0 and through the filter 1 2 is formed 
on the photographing surface of the camera 32, and the 
formed image is displayed on the monitor 50. An exam- 
iner performs alignment (position adjustments) of a 
main body of the fundus camera with respect to the eye 
E. Also, he moves the lens 23 to achieve proper focus. 
When he lights the point light source 36, the light is col- 
lected into the fundus Ef through the lens 37, the half 
mirror 30, the return mirror 25, the lens 24, the lens 23, 
the diaphragm 22, the aperture of the mirror 21 , and the 
lens 20. Thus, an examinee (the eye E) visually identi- 
fies the point light source 36 as a fixation target, and a 
line of sight of the examinee (the eye E) is guided ac- 
cordingly. 



[0020] Part of the light emitted from the point light 
source 36, which has been reflected by the mirror 30, is 
further reflected by the mirror 39, and the reflected light 
forms an image on the photographing surface of the 
5 camera 32 via the half mirror 30 and the lens 31 . As a 
result, the fixation-target image 36' is displayed on the 
monitor 50 as well as the fundus image ER. 
[0021] While observing the fundus image ER and the 
fixation-target image 36' on the monitor 50, the examin- 
10 er operates the lever 40 to move the point light source 
36 to a desired position so that he may observe a de- 
sired part of the fundus Ef. When he determines a po- 
sition to be photographed, he depresses the switch 58 
to perform photographing. 
15 [0022] Next, an explanation will now be given to a fun- 
dus image 111 obtained by photographing a posterior 
pole of the fundus Ef such that it appears in the center 
and six fundus images 112-117 obtained by splitting a 
periphery of the posterior pole every 60° degrees and 
2 o by photographing each section as shown in Fig. 3. 
These kinds of fundus images are needed for examining 
such a disease as diabetic retinopathy. Fig. 4 shows a 
sequence of photographing while moving the fixation- 
target image 36' to seven spots in total from the center 
25 to the periphery (of which circumference is split every 
60 ° degrees) on the monitor 50 in order to obtain the 
images shown in Fig. 3. 

[0023] Prior to photographing, a guide-target display- 
ing mode is selected with the switch 56a. When this 
30 mode is selected, a cross mark 1 01 indicating the center 
and six peripheral line marks 102-107 splitting the cir- 
cumference every 60° degrees are graphically synthe- 
sized to be displayed as the guide targets 100 on the 
monitor 50 where the fundus image ER and the fixation- 
's target image 36' are displayed (see Fig. 2.) 

[0024] The examiner moves the point light source 36 
according to the guide targets 100 displayed on the 
monitor 50. First, in order to photograph a first image, 
namely, the fundus image 1 1 1 in which the posterior pole 
40 appears in the center, he moves the point light source 
36 by operating the lever 40 so as to place the fixation- 
target image 36' in the center of the position where the 
cross mark 1 01 is displayed. After having guided the line 
of sight of the examinee (the eye E) successfully by 
45 moving the point light source 36, he depresses the 
switch 58 to obtain a fundus image. When trigger signals 
from the switch 58 are consequently inputted to the con- 
trol part 55, the control part 55 lays the return mirror 25 
in the position of the broken lines and lights the lamp 13 
50 to illuminate the fundus Ef with visible light. The light 
reflected from the fundus Ef travels along the optical 
path of the photographing optical system 2 to enter the 
photographing surface of the camera 26, so that the fun- 
dus image is obtained. 
55 [0025] When the image photographed with the cam- 
era 26 is stored in the image memory 52, the image thus 
stored is displayed as a still-frame image on the monitor 
50 by the image-processing part 51. The examiner 
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checks the image, and if it is sharp enough, he depress- 
es an image-storage switch 56b and proceeds to pho- 
tograph the next part. When the switch 56b is de- 
pressed, the image stored in the image memory 52 is 
transferred to and stored in the image-storage part 57/ 5 
If the photographed image is not sharp enough, the ex- 
aminer depresses a cancellation switch 56c to redo the 
photographing. 

[0026] The depression of the switch 56b or 56c 
changes the display on the monitor 50 to the image ob- 10 
served from the camera 32, and the guide targets 100 
are then displayed, superposed on the fundus image ER 
(the observed image.) 

[0027] In order to photograph a second image, name- 
ly, the image 112 of the periphery of the fundus Ef, the 15 
examiner moves the point light source 36 by operating 
the lever 40 so as to place the fixation-target image 36' 
in a position where the line mark 102 is displayed, and 
then performs photographing. Subsequently, in a like 
manner, the fundus images 113, 114, 115, 116 and 117 20 
may be obtained by photographing while moving the 
point light source 36 so as to place the fixation -target 
image 36' sequentially in the positions where the line 
marks 103, 104, 105, 106 and 107 are each displayed. 
Thus, the present preferred embodiment adopts a meth- 25 
od by which the fixation target may be moved arbitrarily 
while it is presented. The method therefore enables the 
line of sight of the examinee to follow a movement of the 
fixation target more easily than a method by which a po- 
sition for the fixation target to be displayed is changed 30 
over selectively. 

[0028] It should be noted that, in photographing with 
reference to the above-mentioned guide targets 100, 
the examiner may distinguish easily which part is to be 
photographed if a display form of the respective marks 35 
of the guide targets 100 varies according to the se- 
quence of photographing. In photographing with the fix- 
ation-target image 36' moved in the above-described 
sequence, for example, the image-processing part 51 
blinks the cross mark 101 first. Upon input of photo- *o 
graphing-completion signals with a depression of the 
switch 56b, the image-processing part 51 blinks the line 
mark 102 for the next part to be photographed. Subse- 
quently, upon every input of the photographing-comple- 
tion signals, the image-processing part 51 blinks the line 
marks 1 03-1 07 in sequence so as to notify the examiner 
about the shift in the travel position of the fixation target. 
This process may prevent the examiner from skipping 
any intended part to be photographed. The respective 
marks of the guide targets 1 00 may be designed not to 50 
blink but to change their color instead, or it may be pos- 
sible to display only one mark in the position to which 
the fixation target should be moved. In those cases, the 
sequence of photographing is preprogrammed and 
stored in a memory in the control part 55, which instructs 55 
the image-processing part 51 to change the display form 
of the guide targets 1 00. 

[0029] Otherwise, the respective marks of the guide 



targets 100 may also be designed such that one of the 
marks disappears or changes its color when the fixation 
target is positioned at that particular mark or when the 
fixation target is positioned at the particular mark and 
the photographing is then completed (i.e. the trigger sig- 
nals for photographing are inputted, or the photograph- 
ing-completion signals are inputted, orthe like.) That al- 
lows the examiner to be notified about the completion 
of the photographing, dispensing with any prepro- 
grammed sequence of photographing. In this case, the 
control part 55 detects the travel position of the fixation 
target by detecting via the image-processing part 51 the 
position of the fixation-target image 36* which has en- 
tered the camera 32. The position of the fixation -target 
image 36' is detected based on its size and quantity of 
light. (Since the quantity of light from the point light 
source 36 is larger than the fundus-ref lected light which 
is rather feeble, a threshold level of the light quantity 
may be a basis of the detection.) Alternatively, the de- 
tection of the travel position of the point light source 36 
may also be made possible by providing a light-beam 
separation mirror between the half mirror 30 and the re- 
flecting mirror 39 and by disposing a two-dimensional 
position-detecting sensor such as PSD in the direction 
of light-beam separation. In addition, another alternative 
is to provide the vicinity of the point light source 36 with 
a sensor detecting the travel position of the point light 
source 36 so that the travel position of the fixation target 
is detected directly. 

[0030] The travel position of the fixation target does 
not necessarily have to be detected precisely; it is suf- 
ficient to find a positional relationship of the fixation tar- 
get with respect to the part to be photographed. Accord- 
ingly, the travel position of the fixation target is detected 
in each section of a seven-divided area as indicated by 
dotted lines in Fig. 5. 

[0031] As described above, moving the point light 
source 36 according to the guide targets 100 may facil- 
itate and ensure proper photographing of the periphery 
of a fundus in intended positions or at predetermined 
angles. 

[0032] In addition, the images thus obtained mean 
that the line of sight has been guided based on proper 
positional relationships. A panoramic image of good 
quality may therefore be created when the images 
stored in the image-storage part 57 are transmitted to, 
and are linked together by the external computer 60. 
[0033] It should be noted that the guide targets are 
not limited to the above patterns; an optimum pattern of 
the guide targets may be selected from a plurality of pat- 
terns corresponding with various types of photograph- 
ing. The plurality of patterns are preprogrammed and 
stored in the memory in the control part 55, and the se- 
lected pattern is displayed by the image-processing part 
51 under instructions from the control part 55 in corre- 
spondence with a selection made with a guide-target se- 
lection switch 56d. 

[0034] Fig. 6 is a partial schematic view showing a 
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second preferred embodiment, namely, a modification 
of the fixation-target presentation; an example in which, 
in contrast to the first preferred embodiment, a liquid 
crystal display (LCD) 70 is employed as a point light 
source for the fixation target to be moved to a desired 
position. The LCD 70 is disposed at a position approxi- 
mately conjugate with the fundus Ef and the photo- 
graphing surface of the camera 32, and a light source 
71 is disposed behind the LCD 70. As shown in Fig. 7, 
the control part 55 controls placement of a light-trans- 
mitting portion (aperture) 70a and a light-shielding por- 
tion 70b both included in the LCD 70. The transmitting 
portion 70a is illuminated by the light source 71 so as to 
function as a point light source. The lighting position (the 
position of the transmitting portion 70a) may be shifted 
to a desired position by an examiner operating a fixation- 
target shift switch 80 such as a cross key. 
[0035] According to the second preferred embodi- 
ment, the fixation target (the fixation-target image 36') 
to be displayed on the monitor 50 is electrically synthe- 
sized, while it is optically synthesized according to the 
first preferred embodiment. To be more specific, oper- 
ating the switch 80 connected to the control part 55 shifts 
the position of the transmitting portion 70a, and its po- 
sitional information is converted into electronic signals 
to be captured by the control part 55. With reference to 
the positional information, a character 70C, which has 
been generated by the image-processing part 51 , is su- 
perposed on a fundus image ER to be displayed on the 
monitor 50. (The position of the fixation target on the 
fundus image ER is indicated.) Since the guide targets 
1 00 are also displayed on the monitor 50 in the second 
preferred embodiment, the fixation target is moved with 
the switch 80 such that the character 70C is placed at 
one of the marks of the guide targets 1 00 as appropriate 
for photographing. As a matter of course, the display 
form of the guide targets 1 00 may be varied. 
[0036] As described up to this point, according to the 
present invention, a fixation target may be moved surely 
and precisely to a position intended for photographing 
while an adequate degree of freedom is secured for 
moving the fixation target. 

[0037] The foregoing description of the preferred em- 
bodiments of the invention has been presented for pur- 
poses of illustration and description. It is not intended to 
be exhaustive or to limit the invention to the precise form 
disclosed, and modifications and variations are possible 
in the light of the above teachings or may be acquired 
from practice of the invention. The embodiments chosen 
and described in order to explain the principles of the 
invention and its practical application to enable one 
skilled in the art to utilize the invention in various em- 
bodiments and with various modifications as are suited 
to the particular use contemplated. It is intended that the 
scope of the invention be defined by the claims append- 
ed hereto, and their equivalents. 
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Claims 

1. A fundus camera comprising: 

(a) an observation optical system having an ob- 
jective lens and photographing means for pho- 
tographing a fundus of an eye to be examined 
via the objective lens, the fundus being illumi- 
nated with illumination light for observation; 

(b) display means for displaying an image of the 
photographed fundus; 

(c) a fixation-target presenting optical system 
for presenting a fixation target via the objective 
lens so that the fixation target is visually identi- 
fied by the eye; 

(d) fixation-target moving means for shifting a 
position to present the fixation target to a de- 
sired position; 

(e) first display-control means for superposing 
the position of the fixation target to be shifted 
on the fundus image and displaying the result- 
ant on the display means; and 

(f) second display-control means for displaying 
a guide target for moving the fixation target in 
a predetermined position on the display means. 

2. The fundus camera according to claim 1 , wherein 
the second display-control means displays the 
guide target graphically in a plurality of predeter- 
mined positions on the display means. 

i. The fundus camera according to claim 2, wherein 
the second display-control means varies a display 
form of the guide target in accordance with a pre- 
determined sequence, the guide target being dis- 
played in the predetermined positions. 

k The fundus camera according to any one of claims 
2 and 3, further comprising detecting means for de- 
tecting that the fixation target has been moved to 
each predetermined position, 

wherein the second display-control means 
varies the display form of the guide target based on 
a result detected by the detecting means. 

. The fundus camera according to any one of claims 
2 and 4, wherein the second display-control means 
varies the display form of the guide target in re- 
sponse to input of a trigger signal for photographing 
or a photographing-completion signal. 

The fundus camera according to any one of claims 
1 to 5, wherein 

(a) the fixation-target presenting optical system 
has a point light source, and 

(b) the fixation-target moving means includes 
light-source moving means for moving the point 
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light source. 

The fundus camera according to any one of claims 
1 to 5, wherein 

(a) the fixation-target presenting optical system 
comprises a liquid crystal display with a light 
source behind, and 

(b) the fixation-target moving means includes 
screen-control means for shifting a position of 
a light-transmitting portion on the liquid crystal 
display. 

The fundus camera according to any one of claims 
1 to 7, further comprising mode-selecting means for 
determining whether the guide target should be dis- 
played on the display means or not. 

20 



25 



30 



35 



40 



45 



50 



55 



10 



BP 1 1 83992A2 J_> 



EP 1 183 992 A2 




BNSDOCID: <EP 1 1 63992A2_I_> 



EP 1 183 992 A2 




BNSDOCID: <EP 1 183992A2_I_> 



EP 1 183 992 A2 





FIG. 4 



10 



BNSDOCID: <EP_ 



EP 1 183 992 A2 




FIG. 7 



EP 1 183 992 A2 




BNSDOCID: <EP 1 1 83992A2_I_> 



12 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(ID EP 1 183 992 A3 

EUROPEAN PATENT APPLICATION 



(88) 


Date of publication A3: 


(51) 


intci 7 A61B 3/12 




02.01.2003 Bulletin 2003/01 






(43) 


Date of publication A2: 








06.03.2002 Bulletin 2002/10 






(21) 


Application number: 01120480.7 






(22) 


Date of filing: 28.08.2001 






(84) 


Designated Contracting States: 


(72) 


Inventor: Nanjo, Tsuguo 




AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 




Toyohasi-shi, Aichi-ken, 441-8023 (JP) 




MC NL PT SE TR 








Designated Extension States: 


(74) 


Representative: Kuhnen & Wacker 




AL LT LV WIK RO SI 




Patentanwaltsgesellschaft dbR 








Prinz-Ludwig-Strasse 40A 


(30) 


Priority: 31.08.2000 JP 2000268428 




85354 Freising (DE) 


(71) 


Applicant: Nidek Co., Ltd. 








Gamagori-shi, Aichi 443-0035 (JP) 







(54) Fundus camera 

(57) A fundus camera being capable of moving a fix- 
ation target surely and precisely to a position intended 
for photographing with an adequate degree of freedom 
for moving the fixation target. The fundus camera is pro- 
vided with an observation optical system having an ob- 
jective lens and a photographing element for photo- 
graphing a fundus illuminated with illumination light, a 
monitor on which an image of the photographed fundus 
is displayed, a fixation-target presenting optical system 



for presenting a fixation target via the objective lens, a 
fixation-target moving device by which a position to 
present the fixation target is shifted to a desired position, 
a first display-control device by which the position of the 
fixation target is superposed on the fundus image to be 
displayed on the monitor, and a second display-control 
device by which guide target for moving the fixation tar- 
get is displayed in a plurality of predetermined positions 
on the monitor. 




BNSDOCID: <EP 1 1B3992A3_I_> 



EP 1 183 992 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 12 0480 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Crtation of document with indication, where appropriate, 
gfj_Glov ant passag es 



EP 1 138 256 A (NIDEK KK) 
4 October 2001 (2001-10-04) 
* page 3, column 3, line 11 
column 8, line 47 * 



page 5, 



US 6 082 859 A (KATO TAKEYUKI ET AL ) 
4 July 2000 (2000-07-04; 

* column 4, line 58 - column 5, line 62 * 

* column 6, line 39 - column 6 t line 44 * 

* claim 3 * 

US 5 037 194 A (KOHAYAKAWA Y0SHIMI ET AL ) 
6 August 1991 (1991-08-06) 

* figure 4 * 

* column 4 r line 55 - column 5, line 15 * 



Relevant 
to claim 



1-5.8 



CLASSIFICATION OF THE 
APPLICATION (lntXl7) 



A61B3/12 



W0 00 04820 A (BINNUN EMMANUEL 
TECHNOLOGY LTS) (IL)) 

February 2000 (2000-02-03) 



; TALI A 



page 14, 

* page 16, 

* figure 3 



1 ine 
1 ine 

* 



4 - 

7 - 



page 14, 
page 16, 



1 ine 
1 ine 



14 

17 



1-5,8 



1-8 



US 5 572 266 A (0HTSUKA HI ROY UK] ) 
5 November 1996 (1996-11-05) 
* claim 1; figures 1,2.5 * 



The present search report has been drawn up lor all claims 



Place o" search 

THE HAGUE 



Cat<; cf completion of Iho search 

4 November 2002 



.1-8 



TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 



A61B 



CATEGORY OF CIT ED DOCUMENTS 



Exam-riai 

Lommel , A 



X particularly relevani if laken alone 

Y particularly relevani it <xvnbmsd wilh another 

document ot the same category 
A technological background 
O : non-wrllen disclosure 
P intermediate doormen I 



T : Iheory or pnnciple underlying the invention 
E : earlier pateni document, but published on or 

atter i he filing date 
D document cited in the application 
L. document ctled tor oihet reasons 

& : member ol the same patent I amity, conespondinq 
document 



2 



BNSDOCID: <EP_ 



1183992A3_I_> 



EP1 183 992 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 12 0480 



This annex lists the patent family rnembersreiating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars. which are merely given for the purpose of information. 

04-11-2002 



Patent document 


Publication 


Patent tami y 


Publication 


cited in search report 


date 


nnember(s; 


date 



EP 


1138256 


A 


04-10- 


■2001 


JP 


2001258847 


A 


25-09-2001 












EP 


1138256 


A2 


04-10-2001 












US 


2001024263 


Al 


27-09-200.1 


US 


6082859 


A 


04-07- 


2000 


DE 


19881541 


TO 


14-10-1999 












WO 


9913763 


Al 


25-03-1999 


us 


5037194 


A 


06-08- 


-1991 


JP 


2257928 


A 


18-10-1990 












JP 


1300921 


A 


05-12-1989 












JP 


1302474 


A 


06-12-1989 












JP 


2802758 


B2 


24-09-1998 












JP 


2049631 


A 


20-02-1990 


wo 


0004820 


A 


03-02- 


2000 


AU 


4927099 


A 


14-02-2000 












WO 


0004820 


Al 


03-02-2000 


us 


5572266 


A 


05-11- 


1996 


JP 


7031590 


A 


03-02-1995 



For more details abou! this annex : see Official Journal of Ihe European Patent Office. No. 12/82 



3 



1183992A3_I_> 



f 



THIS PAGE BLMK (uspto) 



